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Abstract. Trinh bay téng quan: so lugc vé lich st phat trién sac ky; dinh nghia,
nguyén tac clia sac ky va phan loai cac phuong phap sic ky; co s 1y thuyet veé
sic ky; sic ky 16p mong (thin layer chromatography); sdc ky gidy (paper
chromatography); sic ky hap phu long (trén cot); khai quat vé chat diép luc
(chlorophyl) va carotenoit; khai quat vé ion Co2+, Cu2+, Fe3+, Ni2+ va mudi
cua chung. Tién hanh thuc nghiém: cac hoa chat va thiét bi cﬁn thiét; ché tao
ban mong tir tinh bot san ddy; chiét dich tir 14 xanh; tlén hanh sdc ky cot; tién
hanh sac ky 16p mong (thin layer chromatography); tién hanh sac ky gidy (paper
chromatography). Tim hiéu céc két qua thu dugc sau khi tién hanh thuc
nghiém: tich chat mau trong 14 xanh, tach cac ion Fe3+, Cu2+, Co2+ ..
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Content:

A. Ly do chon dé tai

Sac ky 1a mot phuong phap phan tich chat hién dai c6 tng dung rong rai
trong nhiéu linh vuc cua cudc sébng. Hoc sinh phd thong & nhiéu nude trén thé
gi6i d3 duge hoc vé sic ky, nhung & nudc chua day sac ky cho hoc sinh phd
thong. Dé tai “Ap dung phwong phap sic ky cdt va sic ky 16p méng vio
giang day héa hoc phd thong” 13 dé tai dau tién ¢ Viét Nam nghién ciru vé kha
ning dua ndi dung sic ky vao day ¢ truong THPT & nudc ta.
B. Muc dich nghién ciru

Khao sat dé lya chon ra nhimg thi nghiém sac ky c6 thé ap dung day cho
hoc sinh phé thong & Viét Nam.



C. Tém tit luin viin

CHUONG 1: TONG QUAN

1.1. So lwge vé lich sir phat trién sic ky [15, 18, 19]

Nam 1903 nha thuc vat hoc nguoi Nga Michael Tsvet da dung c6t nhom
oxit (c6 tai lidu nodi cot canxi cacbonat) 1am pha tinh va pha dong 1a ete dau hoa
tach thanh cong chlorophyl tir 14 cay. Ong da giai thich hién twong bang ai luc
hap phu khac nhau cta cac sac to va dat tén phuong phap nay 1a phuwong phap
sac ky (chromatography), sac ky nghia 14 ghi mau vi da tach duoc nhiing chét co
mau.

Su phét trién phong phu cia sac ky da lam cho danh tir “sac ky” khong
con dung theo ¥ nghia ban dau ctia nd. Tuy nhién tat ca cac phwong phap sic ky
déu co nhirng nét chung nhat: qua trinh tach dua trén su chuyén dich cta hon
hop chét phan tich qua 16p chat bat dong (pha tinh) 13 chét ran hodc chét long
mang trén chit ran hodc giéy va su chuyén dich d6 duoc thuc hién béng mot
chat khi hodc chat 1ong (pha dong).

1.2. Pinh nghia, nguyén tic va phan loai cic phwong phap sic ky [10, 15]

1.2.1. Pinh nghia

Sic ky 1a qua trinh tach lién tuc timg vi phan hdn hop céc chat do su phan bd
khong dong déu ctia chung giira pha tinh va pha dong di xuyén qua pha tinh.

1.2.2. Nguyén tic ciia sic ky

Nguyén tic chung cia moi phuong phap sic ky 1a dua trén sy phan bd céac
chat giita hai pha: mot pha thuong c¢d dinh goi 1a pha tinh(stationary phase) va
mot pha chuyén dong goi 13 pha dong (mobile phase).

1.2.3. Phén loai cac phwong phap sic ky

1.2.3.1. Phan loai theo trang thai lién hop cia pha dong va pha
tinh
Gom sic ky 1ong va sic ky khi.
1.2.3.2. Phén loai theo co ché ciia qua trinh tach
Gom Sic ky hip phu, sic ky phan bd, sic ky trao ddi ion va Sic ky rdy phan tu.
1.2.3.3. Phén loai theo cach hinh thanh sic do.
GoOm phuong phap tién luu, phuong phap dy,phuong phap ria giai.
1.2.3.4. Phan loai theo thiét bi hinh thanh sac do.
Gom sic ky cot va sic ky phang.
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1.3. Sic ky 16p méng (thin layer chromatography) [15, 18]

Séc ky 16p mong hay con goi la sic ky phang 1 k¥ thuat phan b ran —
16ng. Trong d6 pha dong 1a chit 16ng duoc di xuyén qua mot 16p chat hip thy tro
nhu silicagel hodc nhom oxit, chat hap thu nay duoc trang thanh mot 16p mong,
déu phu 1én mot nén phang nhu tim kinh, tdm nhom, hodc tim plastic. Sic ky
16p mong dugc dung trong ca phan tich dinh tinh va phan tich dinh lugng. Hé s
di chuyén R¢la dai luong dic trung quan trong vé mirc do tach. Hé sb di chuyén
R¢ duoc tinh theo cong thirc:

R, _1 hodc R, -V

IO VO

Trong d6 1 1a khoang céach tir tuyén xuét phat téi tam vét sic ky, l,1a
khoang cach tir tuyén xudt phat téi tuyén dung méi, v 1a téc d6 di chuyén cua
chat tan va v, 13 tc do cia dung moi. Nhu vay R chi ¢6 gia tri tir 0 dén 1. Khi
Rs = 0 thi chat tan hoan toan khong di chuyén, con khi R¢ = 1 thi chét tan di
chuyén bang toc d6 ctiia dung moi.

C6 nhiéu yéu té anh huong dén R nhung quan trong 1a:

+ Chat luong va hoat tinh chat hap thu

+ Bé day ctia 16p mong

+ Chét luong va do tinh khiét cua pha dong
1.4. Sic ky gidy (paper chromatography) [15, 19]

La mdt phuong phap sic ky dung gidy hap thu dé phan tich mot luong
nho chat 1ong mang (chat hoa tan) va lay ra khi vach chat hoa tan tién gan dén
dau kia cia mot bang gidy. Trong qua trinh sic ky cac cdu tr duoc tach doc theo
16p mong clia to gidy. Pic trung cho sy chuyén dong cua cac chat trén gidy 1a hé
s6 di chuyé R¢ nhu sau:

| 9 ) A 2 A , ny A e LA A 2
R, =T ; hoac Rs = toc do chuyén dong ctia mdt cau tir/ téc d§ chuyén
0

dong cua tuyén pha dong

Trong d6 1 1a doan dudng di cua cu tir, 1,12 doan dudng di ctia dung méi. Néu
R 16n qua thi khong tach dugc cac chat, R; bé qua thi tach cham.

1.5. Sdc ky hap phu léng trén cdt (Adsorption liquid chromatography on
columns) [15, 19]

Phuong phéap sic ky hap phu long dya trén tinh chit hap phu khac nhau
clia cac cau tir trong hdn hop can tach. Giira nong do chat trong dung dich va
néng do chét bi hép phu trén bé mat chét hép phu c6 mot can b.'?lng dong, can
bang d6 phu thudc vao nhiét d6. Sy phu thudc cua luong chat bi hap thu vao
néng do cua no trong dung dich & mot nhiét d§ khong ddi duoge dic trung bdi
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duong ding nhiét hip phy. Can ctt vao dudng dang nhiét hip phu ta c6 thé chon
duogc diéu kién sic ky thich hop.
Trong sic ky hap phu 16ng trén cot thi phuwong phap rira giai c¢6 tmg dung
rong rai nhat. Phai chon tdc d6 t6i wu dbi voi dung méi rira giai dé dam bao thiét
1ap can bang hip phu, déng thoi giam d6 khuéch tan doc.

1.6. Khai quat vé chat diép luc (chlorophyl) va carotenoit (xanthophyl va
caroten) [5, 9, 16]

1.6.1. Chit diép luc (diép luc t, chlorophyl)

Co6 5 loai chlorophyl 1a chlorophyl a, b, ¢y, ¢; va d (c6 tai liéu chia thanh
chlorophyl a,b,c,d va e), & thuc vat bac cao chlorophyl a va b rat phd bién.

Cong thire cua chlorophyl a (CssH7,05N4MQ)

CH
H,C- / S N /§ \
” \
S Hg Z
H4 G Y\ /\/ CHy
CHs [ CH, | CH, -
I o
H.:C'/K/\rk/ k\ i 0_-.&0 OCHJ

‘2

Cong thure cua chlorophyl b 1a (C55H7OOGN4M9), diép luc b chi khac diép
luc a Ia nhém CHj3 & nhan pyron thtr hai dugce thay bang nhom CH=O.

Chlorophyl khong tan trong nudc, chi tan trong cac dung moi hitu co. Vi
vay khi mudn tach chlorophyl ra khoi 14, bat budc phai ding mot dung méi hiru
co nhu: ete, con, benzen hay axeton, ...

1.6.2. Carotenoit

Nhom carotenoit gdm 2 nhém nho 1a Caroten va xanthophyl
* Caroten - C4Hsg 1a hidrocacbon chua bao hoa, khong tan trong nudc ma chi
tan trong cac dung moi hiru co. Caroten c6 mau vang da cam. Trong thyc vat
thuong c6 3 loai caroten: anpha, beta, gama caroten.

Cong thirc cdu tao ctia alpha caroten(CuoHsg):

Cong thirc cdu tao ctia beta caroten(CuoHsg):



Cong thirc cAu tao ciia gama caroten(CuoHsg):

=

* Xanthophy! - C4HssOn (0 = 1- 6) 1a dan xuat (dang oxi hoa) cua caroten.
Céc nguyén tir oxi lién két trong cac nhom: hidroxy, cacboxy, axetoxy, metoxy,
epoxy,... Vi oxi tur 1 dén 6 nén c6 nhiéu loai xanthophyl vi du:

- Cripthoxanthin (C4HscO)

Prrae

- Lutein (C40H5602)

Sw phan cuc ciaa di€p luc a, di€p luc b, caroten va xanthophyl
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Mau séc va muic d6 phan cuc cua phan tir cac chat d6 ting dan theo thir tur
tir trén xudng nhu sau:
Bang mau sic va thir tw phin cue cia cac loai diép luc, caroten va

xanthophyl
chit mau sic
caroten vang
pheophytin mau xanh 14 cay 6 liu

chat diép luc a mau xanh xanh
chét diép luc b mau vang xanh

lutein mau vang

violaxanthin mau vang

neoxanthin mau vang

1.6.3. Cac phuwong phap sac ky da dung dé tach cac diép luc va carotenoit
- Theo [15] c6 thé tach cac chat mau thuc vat trong 14 xanh bang sac ky

cot voi pha tinh 13 bot CaCO3 hodc bot duong, chiét mau bang hon hop xing -
benzen (ti & thé tich 9:1), rira cot bang hdn hop xing-benzen (ti 1¢ thé tich 10:1).
Picmen s€ thanh 3 ving mau vang la carotenoit, mau xanh chlorophyl a va mau
xanh vang la chlorophyl b.

- Theo [16] dung sic ky gidy v6i dung méi la ete dau hoa tach dugc:
clorophin b, clorophin a, xanthophyl, caroten (theo thir tu tir dudi 1én). Trong
thoi gian 20-30 phut.

- Theo [12] cho méu chiét tir 14, hoa hodc qua cac thuc vat bang n — hexan
chay HPLC véi hé dung méi (gom axeton nitrin : metanol :
clorofoc = 70 : 27 : 3) tach va xac dinh dugc ham lIugng cac carotenoit: beta-
caroten, lutein, lycopen.

- Theo [24] c6 thé tach cac chit mau ¢ 14 xanh bang SKLM véi pha dong
12 hdn hop 100 ml ete dau hoa, 11ml isopropanol va 5 giot nudc.

- Theo [25] str dung SKLM silicagel véi pha dong 13 hdn hop cta ete dau
hod, axeton, xyclohexan, etyl axetat va metanol tdch dugc cac chét mau trong 1&
cay rau bina (rau chan vit) trong 10 phut.

- Theo [21] sir dung SKLM silicagel véi pha dong 13 hdn hop cia ete dau
hoa va axeton ti 1& 4:1 tach duoc cac chat mau trong 14 xanh tir trén xudng 1a
Caroten (vang), Pheophytin (xanh 6-liu), di€p luc a (mau xanh la cay), diép luc b
(xanh-vang), Lutein (vang), violaxanthin (vang), neoxanthin (vang).
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- Theo [26] str dung SKG v6i pha dong 1a hdn hop cua ete dau hoa va
axeton ti 16 7:3 hodc 8:2 hodc 9:1 tach duoc cac chit mau trong 14 xanh.

1.7. Khai quat vé ion Co®*, Cu®™, Fe**, Ni** va mudi ciia ching [3, 7]

1.7.1. So lwgc vé mudi siat(III) va ion Fe**

[Fe(H,0)s]*" mau tim nhat. Khi két tinh tir dung dich, mudi sat(IIl)
thuong & dang tinh thé hidrat vi du FeCl;.6H,0 mau niu vang, Mudi sat(III)
thuy phan manh hon mubi sat(Il) nén dung dich c6 mau vang nau va cé phan
g axit manh; tuy theo néng do, pH ctia dung dich c6 thé vao khoang 2-3:

[Fe(H,0)e]*" + H,0 == [FeOH(H,0)s]*" + H;0"

[FeOH(H20)s]*" + H,0 == [Fe(OH)2(H,0),]" + H30O®

Chi trong dung dich c¢6 phan ing axit manh (pH < 1) sy thuy phan mai bi
day 1ui. Nguoc lai khi thém kiém hodc dun néng dung dich, phan tmg thuy phan
xay ra dén cung tao thanh két taa (gel) hodc dung dich keo (sol) cua sat(III)
hidroxit bao gdm nhiing phtic chat hidroxo nhiéu nhan do hién twong ngung tu
tao nén.

Hay viét gon 1a: [Fe(H,0)s]** — [(H.0)sFe-(OH),-Fe(H,0).]*

— [(H,0),Fe-O-Fe(H,0),]**

Va & trén 700°C Fe,Clg bi phan huy thanh monome FeCls.

1.7.2. So lwgc vé mudi déng(II) va ion Cu”

Trong nudc khi ¢6 NH; ion Cu** tao phirc chat véi NH; bang cach thay
thé 1an luot cac phan tir H,O trong ion [Cu(H,0)e]*" (mau xanh lam) bang cac
phan tir NH; nhung viéc thay thé phan tir NH; th&t ndm va thir sau 1a rat kho hon
nita hai phan tir H,O con lai lién két rat yéu voi ion Cu®* nén ion phirc cua Cu®*
v6i NH; thudng duoc biéu dién 1a [Cu(NH;),]*" (xanh cham).

Pihidrat dong(Il) clorua 13 nhiing tinh thé mau luc ciing c6 kién tric lap
phuong 1éch nhu dong(IT) clorua khan nhung trong d6 mdi nguyén tir dong duoc
phdi tri bai bon nguyén tir Cl va hai phan tir nude:

Dung dich dam dic ctia CuCl,.2H,0 & trong nudc van c6 mau luc nhung
dung dich lodng c6 mau lam, mau dic trung ciia ion [Cu(H,0)s]**. Khi dun néng
150°C thi CuCl,.2H,0 mat nuée thanh mudi khan.

Pong(1l) sunfat (CuSO,) 12 bot mau tring, hut manh hoi am cta khong
khi tao thanh hidrat CuSO,4.5H,0 mau lam. Khi dun nong, pentahidrat mét dan
nuée va dén 250°C bién thanh mudi khan:

CuS0,4.5H,0 —€ 5 CuS0,4.3H,0 —£%¢ 5, CuS0O,4.H,0 —2%¢ 5, CuSO,
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DPong(1l) axetat 1a chat dang tinh thé mau luc, dé tan trong nude. N6 c6
cdu tao dang dime [Cu(CH3COO0),.H,0], trong d6 nguyén tir Cu & trang thai lai
hoa d?sp?, nhitng nhém CH;COO" 13 cu ndi giita hai nguyén tir Cu.

1.7.3. So' lwgc vé mudi coban(II) va ion Co?*

CoCl, mau xanh lam con CoCl,.6H,0 mau d(’)-héng. Khi tan trong nudc
ion Co*" tao ion bat dién [Co(H,0)s]*" c6 mau dic trung 1a d6 - hdng, ion
[Co(H,0)e]* ton tai trong mot s6 tinh thé hidrat nhu CoCl,.6H,0 mau do -
héng, Co(NOs),.6H,0 mau d6 - hdng. Trong nudc ion [Co(H,0)s]** thuy phan
mot phan 1am cho dung dich ¢ phan tmg axit yéu. CoCl, mau xanh lam, ndng
chay ¢ 727°C va s6i & 1049°C. Khi nhiét phan tinh thé hidrat CoX,.6H,0 ciing
nhu mudi hidrat khac ctua Co(Il) xay ra hién twong mét nudc dan kém theo sy
d6i mau tir do - hong dén xanh lam.

Vi du:
CoCl,.6H,0 —¢¢, CoCl,.4H,0 —¥¢ 5 CoCl,.2H,0 —¥¢ CoCl,.H,0
(d6-hong) (hong) (tim xanh) (xanh lam)

_14¢c ,CoCl,

(xanh lam)

lon Co?* tao nén nhiéu phtrc chat bat dién véi sd phéi tri 1a 6 vi du
amoniacat coban(11) [Co(NHs)s]** c6 mau niu vang, [Co(H,0)s]** c6 mau dic
trung 1a d6 - hong, Ton Co®* ciing tao nén nhiéu phtc t&r dién vi du nhu:
[CoCl,]*, [Co(OH).]*. Phirc chat bat dién ciia Co(IT) c6 mau do-hdng con phirc
chat ti dién ctia Co(I) c6 mau xanh lam. Trong dung dich nudc, amoniacat
coban(Il) dé dang tac dung véi oxi khong khi tao thanh amoniacat coban(I11):

4[Co(NH3)s]** + O, + 2H,0 —4[Co(NH,)e]*" + 40H

1.7.4. So lwgec vé mudi Niken(IT) va ion Ni**

Trong nudc ion Ni?* hidrat hoa tao ion bat dién [Ni(H,0)e]** ¢6 mau luc
va ion nay thiy phan mot phan 1am dung dich c6 phan ung axit yéu. Trong tinh
thé hidrat ¢6 trudng hop khong c6 ion [Ni(H,0)s]** vi du trong NiCl,.6H,0.
NiCl, mau vang. lon Ni** tao phuc chat bat dién vi du [Ni(H,0)s]*",
[Ni(NH3)e]** déu thudn tir. Mubi Ni(IT) khan két hop voi khi NH; tao nén mudi
phirc amoniacat chira ion bat dién [Ni(NH3)e]*" c6 mau tim voi Ky 13 1,02.10%
[Ni(NH3)s]** duoc tao nén ca trong dung dich, su thay thé nudc trong
[Ni(H,0)s]** bang NH; d4 1am mau bién d6i tir lyc sang tim.
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1.7.5. Cac phwong phap siic ky di dwge diung dé tach ion Co?*, Cu*,
FeB+7 Ni2+
- Theo [15] c6 thé dung cot anoinit dé tach hdn hop 2 loai ion Fe**-Zn?*, Cu?-
Zn*, Co**-Zn*" hodc Ni**-Zn®* ra khoi nhau trong dung dich nudc dya vao kha
ning tao phirc [ZnCl,]* cta ion Zn®* trong dung dich HC1 0,5 — 1,0M va bi cot
giit lai. Rura ot bang dung dich HCI 1,0M cac ion Fe**, Cu**, Co®" hodc Ni** s&
ra khoi cot.
- Theo [15]

+ SKLM két tua trén 16p silicagel chira 14% oxim tach va ban dinh
lugng duge Co**,Cu, Fe**, Ni**.
- Theo [26] SKG véi pha dong 1a hon hgp HCI dic, etanol va butanol trong
khoang 75 — 90 phut tach duoc cac ion Co**, Fe**, Cu*™*, Hg**, Ag™.
- Theo [27] SKG voéi pha dong 1a hon hgp HCI dic, etanol va butanol trong
khoang 75 phut tach duoc cac ion Co*, Fe**, Cu*, Ag".
- Theo [28] SKG véi pha dong 1a hon hgp 6ml HCl 8M va 19ml axeton tach
duogc cac ion Co®*, Fe**, Cu®*, Ni** ra khoi dung dich mudi nitrat trong nuée
- Theo [29] SKG véi pha dong 1a hdn hgp 10ml HC1 7,2M va 30ml butan-2-ol
tach dugc cac ion Co*, Fe**, Cu*", Ni** ra khoi dung dich muébi tan trong nudc
cua ching.

CHUONG 2: THUC NGHIEM

2.1. Ché tao ban méng tir tinh bt sin diy

Lay tinh bot san day, thach cao nung, keo dan dang nudc va nudc cat theo
ti 1& thé tich tuong tng 4 : 1 : 0,5 : 3,5 tron déu trong cdc thuy tinh dugc vita.
Léy thia nhya dua vira 1én tim kinh (khoang 3,0 - 3,5 ml vira cho 10 cm? kinh),
dung thia gat va nhe nhang nghiéng tdm kinh vé cac phia cho vira phu déu lén
tam kinh rdi dé 1én gia phang cho kho tu nhién ¢ nhiét do phong trong khoang
10 gio.
2.2. Chiét dich tir 14 xanh

Lay 10 gam 14 rau mudng con tuoi (khoang 30 14) hodc 1a xanh khac cat
nho cho vao cbi st (bo gan 14), tron thém 2 gam bot CaCOj3 dé trung hoa dich
axit cia té bao, c6 thé cho mét it bot thuy tinh cho dé nghién. Nghién cac mau 1a
dén khi thanh mot thé déng nhét, cho 15 - 20 ml axeton 80% hodc con etylic 90°
vao cbi st khudy déu va dé 5 phut rdi loc bang bong trén phéu thuy tinh, dung
dich thu duoc trén véi 2,0 ml toluen roi chiét bang phéu chiét 1dy phan trén (mau
xanh dam) dugc dich mau.



2.3. Tién hanh sic ky cot

Str dung buret chuan d6 loai 25 ml lam c6t sic ky, pha tinh 1a silicagel
kich thudc hat 40 — 60 mesh, bot CaCOs, bt dudng glucozo, tinh bot san day.
Nap silicagel vao buret dat chiéu cao cot khoang 10 — 12 cm, bot dudng glucozo
25 — 30 cm, con bdt canxi cacbonat nap 15 — 20 cm 1a dugc.

Dung moéi sir dung 1a cac hé: ete dau hoa — axeton; toluen — axeton; toluen
— ¢con etylic tuyét ddi; axeton — HCI diac; NH,NO; 4M — NH; 4M; CH;COOH
1,5M — CH3;COONH, 1,5M.

Cho 3 - 5 giot mau truc tiép vao cot khong dé xdo tron bé mat 16p
silicagel (pha tinh) hoic mau dinh 1én thanh thuy tinh phia trén cta buret.

Sau khi hoan tat viéc nap mau roi thi 16t 1 miéng bong hodc phu 0,3 cm
cat sach & bén trén miu dé khi nap dung méi vao 16p silicagel (p) va mau khong
bi x40 tron.

dé toc do chay ciia dung moi khoang 12 — 15 giot/phut.

2.4. Tién hanh sic ky 16p méng (thin layer chromatography)

Binh khai trién 14 binh thay tinh hinh tru cao 25 cm dudng kinh miéng 10 cm, ¢
nap day kin. Bdo hoa hoi dung moéi trong binh bang cach 16t gidy loc xung
quanh thanh trong cua binh, roi rét mot lugng vira da dung méi vao binh, lc roi
dé gidy loc tham déu dung méi. Luong dung méi str dung sao cho sau khi thim
déu gidy loc con lai mot 16p day khoang 5 mm dén 10 mm & ddy binh. Pay kin
nap binh va dé yén 10 phut ¢ nhiét do phong.

Str dung ban mong TLC silicagel 60 Fus, ctia hang Merck duoc cat bang
kéo thanh ban hinh chir nhat co kich thuée 3,5 cm x 12 cm va ban tu ché tao tur

tinh bot san day kich thuéc 4 cm x 12 cm.

St dung 6ng thuy tinh mao quan hodc micropipet dé dua mau 1én ban
mong. Thé tich dung dich tr 0,001 ml dén 0,005ml dbi vai truong hop dua mau
1én ban moéng dudi dang diém va tir 0,1 - 0,2ml khi dwa miu 16n ban mong duéi
dang vach. Puong xuit phat phai cach mép dudi ctia ban mong 1,5cm - 2cm va
cach bé mat dung méi tir 0,8 - 1 cm. Céc vét cham phai nho, c6 duong kinh 2 -
6mm va cach nhau 15mm. Céc vét & bia phai cach bd bén ctia ban mong it nhat
lcm dé tranh hiéu Gng bo.

Dit ban mong gan nhu thiang dimg voi binh trién khai, cac vét chdm phai
& trén bé mit cua 16p dung moi khai trién. Pay kin binh va dé yén ¢ nhiét do
khong ddi. Khi dung méi da trién khai trén ban mong dugc mdt doan, léy ban
mong ra khoi binh, danh ddu mic dung moéi, lam bay hoi dung méi con dong lai
trén ban mong rdi chup anh, do khoang di chuyén ctia dung méi va cac chit can
tach. Tinh hé s Ry,
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Vi tach chit mau thuc vat trong 14 xanh lam vo1 cac hé dung moi khac
nhau, trong mdi hé dung moi khao sat & nhiéu ti 18 dé tim ra ti 18 t6i vu. Dbi véi
tach cac ion kim loai can khao sat bang chdm cac mau riéng trude khi str dung
mau hon hop.

2.5. Tién hanh sic ky gidy (paper chromatography)

St dung gidy sac ky loai 3S va gidy loc duong kinh 12cm dugc cét thanh
hinh chir nhat kich thuée 3,5 x 10cm. Can dung kep nho dé giir mép trén cua
gidy siac ky tranh bi gap gidy trong qua trinh chay sic ky.

Céac bude tién hanh cu thé tuong tu trién khai SKLM.

CHUONG 3: KET QUA VA THAO LUAN
3.1. Sic Ky cdt
3.1.1. Tach chat mau trong 14 xanh
a) Pha tinh la silicagel.

xanthophyl

chlorophyl b
xanthophyl

hl hyl
- chlorophyl b RS

- chlorophyl a
caroten

caroten

dung méi ete dau hoa - axeton (9:1) dung moi toluen — axeton (9:1)
thoi gianlS phut thoi gian18 phut
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b) Pha tinh la bt canxi cacbonat.

xanthophyl
chlorophyl b
chlorophyl b
chlorophyl a
chlorophyl a
caroten
caroten

dung méi ete diu hoa-axeton (9,5:0,5)  dung méi toluen-axeton (9,5:0,5)

thoi gian 20 phut thoi gian 20 phut
c) Pha tinh la glucozo.
xanthophyl
chlorophyl b
chlorophyl a
caroten

dung méi: ete dau hoa - axeton (9,5:0,5), thoi gian 20 phut.
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3.1.2. Tach cac ion Fe**, Cu?*, Co**
a) Pha tinh la silicagel, pha dong la hé¢ dung moi: NH;NO; 4M —
NH; 4M (9:1), thoi gian 15 phiit, chiéu dai ¢t 15 cm.

C02+

34
Fe’
3
Fe™*

C 02+

Cu2+

b) Pha tinh la silicagel, pha dong la hé dung moéi: CH;COONH;,
1,5M - CH3;COOH 1,5M (4:6), thoi gian 15 - 20 phut, chiéu dai cot 15 cm.

Fe™* Fe™*

2 2
Co™* Co™*




3.1.3. Két luin
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Vi séc ky cdt ching t61 da lya chon duogc 7 thi nghiém don gidn co thé

ap dung vao day ¢ truong trung hoc phd théng gom:

- 5 thi nghiém tach chat mau trong 14 xanh:

- 2 thi nghiém tach hdn hop cac ion Fe**, Cu®* va Co* trong dung dich nuéc &

dang mudi nitrat hodc mudi clorrua:

3.2. Sic Ky 16p méng

3.2.1. Tach chat mau trong 14 xanh

a) Ban moéng silicagel ciia hing Merck, hé dung méi: ete diu
hoa - axeton (5:5), thoi gian 10 phat. , ’
Gia tr1 R¢ ctia cac chat mau trong 14 xanh, véi truong hop tach tot nhat.

V ete dau hoa : V axeton| T.gian (phut) Céc vét mau Rs
5:5 10 Vang 0,98
Xanh tuoi 0,82
Xanh vang 0,78
Vang 0,75
Vang 0,68
Vang 0,58

caroten, xanthopyl

chlorophyl a
chlorophyl b

lutein
vadaxanthin

neoxanthin
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b) Ban méng tw ché tao tir tinh bt sin diy, hé dung moi ete
diu hoa - axeton (8:2), théi gian 10 phut.
Gia trj R¢ ctia cac chat mau trong 14 xanh, véi trudng hop tach tot nhat.

V ete dau hoa : V axeton | T.gian (phut) Céc vét mau Rs
8:2 10 Vang 0,90
Xanh tuoi 0,51
Xanh vang 0,41
Vang 0,30

caroten, xanthopyl

chlorophyl a
chlorophyl b

xanthophyl

3.2.2. Tach c4c ion kim loai Fe**, Cu®™*, Co**, Ni*".
a) Ban méng silicagel ciia hang Merck, hé¢ dung méi: NH; 4M —
NH4NO; 4M (1:9), thoi gian 10 phit. ’ )
Gia tri R; cia cac ion Fe**, Cu®*, Co®*, Ni**, véi trudng hop tach tbt nhét.

V NH; : V NH;NO; Ry

Feg+ Cu2+ C02+ NI2+

1:9 0,0 0,26 0,12 0,42




Culs
$ Co™

.3
Fe™*

Cu**

Co**

FCL

b) Ban méng ché tao tir tinh bot sin diy, hé dung méi: axeton —

HCI dac (9:1), thoi gian 10 — 13 phat.

Gi4 tri Ry cta cac ion Fe**, Cu®*, Co™", vé6i trudng hop tach ot nht.

V axeton : V HCI dac R¢
Fe** cu” Co”*
9:1 0,83 0,55 0,46

3.2.3. Két luan

Fe™

o’
Co™

Fe3+

2+
Cu

Véi sic ky 16p mong chung t6i dé Iya chon duoc 2 thi nghiém tach chat
mau trong 1a xanh va 2 thi nghi€m tach cac ion kim loai c6 thé ap dung vao day

O truong THPT.



3.3. Sic ky giay
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3.3.1. Tach chéit mau trong la xanh

a) Giay sic ky 3S, hé dung mdi ete diu hoa - axeton (9:1), thoi

gian 10 phut.

Gia tri R; cia cac chat mau trong 14 xanh, véi truong hop tach tot nhat.

V ete dau hoa : V axeton| T.gian (phit) Céc vét mau Rs
9:1 10 Vang 0,86
Vang 0,64
Xanh 0,54
Xanh vang 0,45
caroten
xanthophyl

chlorophyl a
chlorophyl b

b) Gidy sic ky la gidy loc, hé dung mdi ete diu hoa - axeton
(8:2), thoi gian 3 — 10 phut.

Gia tri Rs cua cac chat mau trong 14, voi trudng hop tach tot nhat.

V ete dau hoa : V axeton | T.gian (phut) Céc vét mau Rs
8:2 10 Vang 0,95
Vang 0,76
Xanh tuoi 0,67
Xanh vang 0,54
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caroten
xanthophyl
caroten caroten
xanthophyl C};lllo ropiyllab xanthophyl
chlorophyl a chiorophy CthI‘Ophyl a
chlorophyl b chlorophyl b
thoi gian 10 phut thoi gian 3 phut

c) Gidy sic ky 3S, dung méi toluen
Gia trj R¢ ctia cac chat mau trong 14 xanh véi gidy sic ky 3S, dung mdi toluen.

chlorophyl b

toluen T.gian (phut) Céc vét mau R¢

10:0 8 Vang 0,97
Vang 0,92
Xanh tuoi 0,46
Xanh vang 0,35
caroten
xanthophyl
chlorophyl a
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d) Gidy sic ky 1a gidy loc, dung mai toluen
Gia tri R¢ ctia cac chat mau trong 14 xanh véi gidy loc, dung moi toluen.

V toluen :V con etylic | T.gian (phut) Céac vét mau R¢
10:0 8 Vang 0,98

Vang 0,93
Xanh tuoi 0,46
Xanh vang 0,36

caroten

xanthophyl

chlorophyl a

chlorophyl b

3.3.2. Tach cac ion Fe**, Cu** va Co*
a) Giay sic ky 3S, hé dung méi: axeton - HCI dic (9:1), thoi
gian 20 phaut.
Gia trj R¢ cua cac ion Fe**, Cu*, Co®*, véi truong hop tach tot nhat.
V axeton : V HCI dac R¢
Fe’* cu** Co”*
9:1 0,92 0,72 0,66




r

b) Gidy sic ky la gidy loc, hé dung mdi: axeton - HCI dic (9:1),
thoi gian 10 — 15 phut.

V axeton : V HCI dac R¢
FeS+ Cu2+ C02+
9:1 0,94 0,73 0,67

Fe 3+
Fe’"

Cu2+

2+
Cu

C 02+

3.3.3. Két ludn

Véi sic ky gidy chung t6i da Iyra chon duoc 4 thi nghiém tach chat mau
trong 14 xanh va 2 thi nghiém tach cac ion kim loai c¢6 thé ap dung vao day &
truong THPT.
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KET LUAN CHUNG

Qua qua trinh nghién ctru chiing t61 da lya chon ra duge 17 thi nghiém sic
ky gém sic ky cot, sic ky 16p mong va sac ky gidy, co thé tach cac chat mau
trong ‘la X?,nh hoac cac 1on kim 10,2,11 loai Fe* s , Cu*, Co™, I\!I Cac thi nghiém
nay déu dé thuc hiép, tl~1(‘ri gian, ngér}, khfmg can st dung thudc thur hién mau, chi
st dung céc hQa chat dé€ tim ki€ém hau hét it hodc khong ddc hai.

~ Trong s6 17 thi nghiém trén chung toi cling dé chon ra dugc 4 thi nghiém
tot nhat co the sfr’dung day O truong THPT o pué’c ta do la:

+ Tach chat mau trong 14 xanh bang sac ky cdt, vdi pha tinh 1a glucozo,
pha dong 13 hé dung méi: ete dau hoa-axeton (9,5:0,5).

+ Tach hdn hop cac ion Fe**-Cu®*-Co”" bang sic ky cot, véi pha tinh 1a

silicagel, pha dong 1a hé¢ dung moi: NH;NO;z; 4M - NH; 4M (9:1).

+ Tach hon hop cac ion Fe**-Cu®*-Co**-Ni** bang sic ky 16p mong, véi
ban mong silicagel ctia hang Merck, h¢ dung 1}16i: NH’4NO3 4AM - NH3 4AM (9:12.

+ Tach chat mau trong 14 xanh bang sac ky giay, vdi gidy sac ky la giay
loc, hé dung méi: ete dau hoa - axeton (8:2).

Chung toi ciing da cai tién thay thé ban mong silicagel trong sic ky 16p
mong béng ban mong tu ché tao tir tinh bot sin day, thay thé silicagel nhdi cot
trong sac ky cot bang glucozo hoic bot canxi cacbonat, thay thé gidy sic ky
trong sac ky gidy bang gidy loc. Cac sy cai tién d6 c6 uu diém 1a thay thé cac
hoa chat, thiét bi dat tién, bang nhitng hoa chat, thiét bi ré tién, sin c6 & Viét
Nam hoan toan khong dgc hai, ma van dam bao hiéu qua tach sdc ky va chuyén
tai dugc cho hoc sinh nhimg kién thtrcc co ban nhéat vé ban chat, nguyén 1y va
tmg dung cua sic ky.
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